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ABSTRACT

Spiciness, or density-compensating temperature and salinity variabilit_v. can

originate in the extratropics. ancl affect clecadal climate after reaching the equator via

advective pathways. \4re study the generation of a prominent densitv-compensated

salinitv signal in the thermocline of the Northeast pacific, using an eddr--pernritting

regional rnodel hindcast o{ 1950 2007. The signal is exceptionally smooth, witli a -4

spectral slope for frequencies greater Lhan 0.2 cpy. The signal is so smooth becalse

it is dorriinated by anonraious geostrophic advection. A Nlarkov nroclel forceci by a,n

index of the largersca.le sea-surfacc height (SSH) gradient reproduces the phase of the

signal and thc -4 spectral slope.

We develop a simple tlieory ibr anorrialous geostrophic aciveclion, which cnrr

be rcpresenterd by corrplirrg trvo Mzirkov moclcls. The first is for Lhc wirrd stress c:rrrl

Iblcirlg tlte btrtt.rcliti ic pressurc fielcl; thc seconrl is iirr t|er l-laroclinic pressllre control-

ling ndvection o[ saiinitv. This "double iritegration" of atrnospheric forcing rcsu]t,s in

1,he -4 slope for salinity. \early a,ll variance is trt ficquencies lickru,0.2r.p-v. Anorna-

lous advection thrts providcs a null hypothesis for interrarrrrual to clcc:rdal clin:rle:

variabilitv: the double itrlegralion of slochastic Ekmari llrnrping in tlxr extrat,ropigs

efficientiy genera,tes low-frequencv spicirress laritrbilitv irr thc thernrocline. u,li icir tlxrn
prop:l,gatcs to Lhe erltrator. No I'eedbacks ori Lhc extrtrtropicts are: irrvoked.

The s:rlinity spectral slopc is waverrumber-<lepenrlerit ]rccausc tlic sylclpticr

cddy field is superitriposer.i on thr: a,noura,lclus aclvection sigrral. which is coirererit al,

a largcr sca.le thart individual eddies. At, li igh wavermrnl;ers the inflrrcnr.e of erclrlies

whitens t,he salinitv spectrlrm) but lbr low wavenunrbers (wavelengths gretrterr thtrrr
-300 krn) i,hc high-frcqllcncy r,ari:rbility canc;els arrd the -4 slope ol arromalous a,dvec-

Lion errlergcs' The implicatiori is that large-scale rneasuremcrrts a.re ncedecl Lo obscrve

Lhe -4 slope signal.


